•FEB-16-2010 TUE 07:22 PM FAX NO. P. 

Application No. 10/591,476 

Amendment dated Feb. 1 6, 2010 docket No. 033082 M 343 

Reply toQfiFiffft Anti.j n pf October ?nnq . 

REMARKS 

The Office Action mailed on October 1 6, 2009. has been received and its contente 
carefixllynoted. Claims 1-24 were pending. 15 and 16 are withdrawn ih,m consideration 

as bemg directed to a non-elected invention. Claims 1-14 and 17-24 are rejected 
Acknowledgment has been made of Applicants' Claim for Priority. Tl,e Infonnation Disclosure 
Statements filed March 1 1, 2009, April 25, 2008, March 19, 2007. February 22, 2007 and 
September 1, 2006 have been considered. 

Bythisrespo,^e,claims land 19 have been canceled. Clahns 5. 8 and 9 have been 
amended to correct very minor errors. No change in scope has been made to the claims No 
statutory new matter has been added. Support for all amendments can be found in the original 
specification. 

Applicanl. submit a Petition for one-month Extension of Time, with the requisite fee, to 
effect these changes. 

Claim Rejections under 35 U,S.a § 102(b) 

Claim 1 stands rejected as being anticipated by Mouche (Metal-orga«ic chemical vapor • 
deposition of copper using hydrated copper fomiate as a new precursor). The rejection a. 
eta Us moo. upon cancelation. Withdrawal of the rejection is requested by Applicants. 
Clatm R^ecOons under 35 U.S, C § 103(a) 

Clauns 2 and 5-6 stand rejected as being unpatentable over Mouche in view of Normaa 
(US 2002/0013487, CW 3^ and 17-18 stand rejected as being unpatentable over Mouche i« 
view of Norman in vi.w of Sneh (US 2001/0002280). Claim 7 stands rejected as being 
unpatentable over Mouche in view of Korman in view of Krupoder (Polyfluorocarboxylates I 
Copper (ID trifluoroacmte and its analogues). Claim 19 stands rqected as being impatentable 
over Mouche in view of Krupoder. Claim 20 stands rejected as being unpatentable over Mouche 
in view of Nomian in view of Sneh in view of Krupoder, 

The rejection a., to claim 19 is moot upon claim cancelation. The rejections as to claims 
2-7, 17 and 18 are traversed. 
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Reply tft nmn^ a ^^j^ m of Qctohpr 1 0(\f\Q 

yu»n^ ^g. a»» a» «m>btoa,io„ Of Mouche and Nom,an with re,p.« » d™, 2 and 
tte =oabn»ao. of Mouche. Nonnan and Snch with respect to dain. 3 fiil u> .each or 
Applica,«.stepof..«^^^.,„^..„„,<,„,,,,^^^ 
clenmttve thereo/omo a aibslrale~ la an ALD process. 

Applicants' ,n«hod ^smom a»FPli« a precnaor of. Cu-caAoxylic acid or a 
dcrtvativc d^reof and a reduciv. gas by atomic ,a,cr deposition (AU), Applicants- advantages 
of ,«n,g a source n>aterial of Cu^oxyBc acid or a d«ivative .he,«,f are: a higher vapor 
Ptessun, Which alio,,, a sonrc. material with a higher concentation to be nsed; thus, a high 
•wattabiJity- to a base substrate preferably for™ a continuom. smooth Cu fito, with Wgh 
aiito. IWa.is po.«ble even wim a small flhn thickness. In addidon. a MliUOm^..^^ 

^a^heca.«cofth.sourcm«erial-shighpolarityand«»„,pti„nafflcie„cytoabase 

On the other hand, the pHmary reference of Mouche describes a conventional CIE 
pwcesa wh«.in the »ou.ce gaa and carder/reduction gas at, supplied sflaa!ne,^(e... „ a,. 
aan«, hme). n,e aUcf,ed secondary reference of Nonnan suggeats a Cu-contplex source gas and 
areductive gas being suppUed alt=n,atively in an ALD process. «r.«,ueutial <WD process 

However.asunde,.t.,dbyApplica„,s.No.rt.n<I^a!lsugge«theuseofaCu.ca,*oxylic'acid 
. derivative thereofas a precmsorfe:^.. source mated.0 to an AI^ 

'"^«" AID process using a metal-containing precursor and a r^iuciag agent ia 
disclosed. SinUhr >» Norm^, S„* al«. feils to disclose the use of a CuM^atboxylic acid 
complex or a d^ivadve thereof aa a precut^r in an AID pn^s, ttus. Nonnan ^ Sneh lack 
the t^essary guidance to suggest the modification of Mouche's CVD process that concuncnUy 
s,pph=scan«r*educ,ivegas. Accotdmgly. Applicant submit that one of ordinate skill in the 
art would not have relied upon the combination of either Mouche and Nonnan or Mouche 
Nonnan and Sneh to teach the step ot-suj,p,yi„, a ..urce „ inc,u.>n, a Cu^^^^Uc 

3 patentablydisttnguish thereover. , . "j^ano 
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Apphca«ts .ISO submit that the above-recited advantages further distinguish claims 2 and 
3 over the asserted combinations. That is. the advantages attained by AppJicaats' claimed 
method using a pre.:ut.or of Cu-carboxylic acid or a derivative thereof were not kno^vn in the art. 

As to claim.: 7 and 20, AppUoants submit that Krupoder fails to remedy the deficiencies 
of Mouche. Nonnan and Sneh as to claims 2 and 3. Therefore, claims 7 and 20 also patentably 
distinguish thereovei". 

In view of tb<^ foregoing, reconsideration and withdrawal of the rejections as to claims 2 
a«d 3. and claims 4-7. 17-18 and 20. dependent tliereon, are courteously requested by 

Applicants, 

ClaimsSand "-M stand rejected as being unpatentable overNonnan in view of Chen 
(US 2003/0129308). Claims 9- 10 and 2 1-24 stand rejection as being unpatentable over Nonnan 
m view of Sneh in vit w of Chen. Both rejections are travLed. 

Regard^-ng claims 8 and 9, the Office Admits Norman's deficiency concerning alternating 
penods for deposition. Accordingly, the Office Action relies upon Chen. 

Applicants urge that the combination of Norman at»d Chen with respect to claim 8 and 
the combination of Norman. Sneh and Chen with respect claim 9 fail to teach or suggest 
Applicants' method having a reductive gas supply time of j second deposition period that is 
shorter than a reductive gas supply time of a first depositioi period. 

Applicants' method is defined by two deposition penods. each alternately supplying a 
precursor and a reducing gas. in an ALD process. SeeFIG.4. The reductive gas supply time T2 
m the second depositiou period is shorter than the reductive gas supply time T2 in the fii^t 
deposition period. Seo para. [0017]. Specifically. Tl is setpelatively long so as to prevent 
impunties such as carbon originating from the source material which appear on an interface 
betwc^ the base substrate and the Cu film; and also to p Jent the negative effects of 
ox.d,zation of the base. Thus, a continuous Cu fihn with excellent fihn quality is fomied. 

^^°>'^-t»^«'<'d'^otive gas supplied in T2 is set to be relatively short, the t^^ 
for fihn deposition in later stages is .shorten^. Therefore. tlJe total process time for film 
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Reolv tn nffl^iR Ar.fi,- ^n of Octnber 16. 2Qno 

mquahtyoftheCufitofomied by the ALD process. 

Byco„,r.s,Ch»iiUb»te.ch.r»Mcs,,ha.a.c«d.c«v.ga,«wIymgp«i^ 
h«rs.age,ssho«e, ftaathereducdveg^supplyi^peHodT, i„»«r,y.^. ^-UoChcn 
d.sclos« d.ffe™« v,uues for deposition oyoles T1.T4. *er= is no mdic«,on or s»Mcsdo„ to 

a.e»UM.adepos,n„„eycl.T2i„al«„ stage is sl,on.rta,ttc<ieposiKonc>.leTIto.n early 
stage. «-"«of«.ei.c*ofg,U<.aacinChen,oaeteC.d.posi,ioncyoI.T2*a.iaahor.erthI 
a depos,.o„ cycie Ti , C.», Ms «, ,e«h AppUoants' f««„rea of eiai... , and 9. It isT^rged 
that Snei, far,, to ..a.* atis features. U view of the f6regoi,«, Apphea^ suhn* fta, Oaims 8 
and 9 are patentabiydiatmguishaile over the asserted combinations. As ^ ^consideration 

^dwdtdrawal ofth., rejections as to claims 8 and 9. ami claims 10-14 «»i 21-24. dependent 
thereon, are eaniestly solicited by Applicants. 



Page 10 of 1 1 



PAGE 10112 ' RCVD AT 211612010 7:35:18 PM [Eastern Standard Time] ' 8VR:USPTO-EF]{RF-6/6 * DNIS:2738300 ' CSID: ' DURATION (min-$$):02-32 



• FEB-16-2010 TUE 07:23 PM 



FAX NO. 



P. 11/12 



Application No. I0/.S91.476 

Amendment dated Feb. 16. 2010 ^'^^^ No. 033082 M 343 

Reply to Offi^y of Qctnhw ^nfto 

CONCLUSION 

All of the stated grounds of rejection have been properly traversed, accommodated, or 
«nder^ moot. Therefore it is respectfully requested that the Exatniner reconsider the presently 
outstandmg rejectio.xs and that they be withdrawn. It is believed tl.at a full and complete 
^^o^ehas^^^^^ 

m condition for allosvance. If the Examiner believes, for any reason, that pe«onal 
communication will expedite prosecution of this application, the Examiner is invited to 
telephone the undersigned at the number provided. 

I.k,»,Micvedd^cxte»o». Of to. „e required, beyond ftos.tt,a. may ottarvrise 
pn.v.ded for ,n aeco„,p„j,-,g do««nc«.. However, to a, .ve«. fl« addiSonal extensions of 
0«.e a„ necessary R, prev«« rf,«,donmeat of Ws applicafl«>, toen suoh extension of toe are 
l»rd.ypeti«o„edm,de,37C.FJl. 1.136(a),and.nyf.«reqrtredtt,erefo,.a,eI,ereby 
.nfto,«ed « be ehar,^ «, Dep«i, Ac»«„, No. 82.4300, A<tor.ey Doeke. N„.033082 M 343. 

Respectfully submitted, 

SMITH. GAMBRELL & RUSSELL. LLP 




Michael A. Makuch, Reg. No, 32,263 
1130 Connecticut Ave,, Suite 1 130 
Wafiliington, D.C. 20036 
Telephone: (202)263-4300 
Facsimile: (202) 263-4329 

Dated: February 16, 2010 
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